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This listing of the claims replaces any and all prior versions and listings of claims in the 
application: 

LISTING OF THE CLAIMS 

1 . (Currently amended) A carbon-based hydrogen storage composition comprising a pillared 
carbon material doped with a metal , wherein the pillared carbon material comprises a plurality of 
carbon material parts separated from each other by a pillar material . 

2. (Original) The composition of claim 1, wherein the metal is selected from alkali metals, 
alkaline-earth metals, and combinations thereof 

3. (Original) The composition of claim 2, wherein the metal is selected from Li, Na, K, Be, Mg, 
Ca and combinations thereof. 

4. (Currently amended) The composition of claim 1, wherein the pillared carbon material is 
prepared from s e l e ct e d from graphite, graphene, carbon nanostructures, or and combinations 
thereof 

5. (Currently amended) The composition of claim 4, wherein the pillared c arbon material is 
prepared from o e l e oted from graphite, graphene, carbon nanofibers, carbon nanocells, carbon 
nanobarrels, multi-wall carbon nanotubes, single-wall carbon nanotubes or and combinations 
thereof. 

6. (Original) The composition of claim 1, further comprising an impurity or an additive. 

7. (Original) The composition of claim 6, wherein the impurity or additive is selected from B, N 
and combinations thereof. 

8. (Original) The composition of claim 1, wherein the atomic proportion of the metal to the 
carbon atoms in the pillared carbon material is in the range of about 1 :3 to about 1 :24. 
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9. (Original) The composition of claim 8, wherein the atomic proportion of the metal to the 
carbon atoms in the pillared carbon material is in the range of about 1 :3 to about 1:8. 

10. (Original) The composition of claim 9, wherein the atomic proportion of the metal to the 
carbon atoms in the pillared carbon material is in the range of about 1 :3 to about 1:6. 

1 1 . (Original) The composition of claim 1, wherein the pillared carbon material has an 
interlayer or intertube distance in the range of about 6 A to about 12 A. 

12. (Original) The composition of claim 10, wherein the pillared carbon material has an 
interlayer or intertube distance in the range of about 6 A to about 12 A. 

13. (Original) The composition of claim 12, having a molecular hydrogen storage capacity of at 
least about 3 wt.% at 25°C and a pressure of about 10 bar. 

14. (Original) The composition of claim 13, having a molecular hydrogen storage capacity of at 
least about 6.5 wt.% at 25°C and a pressure of about 10 bar. 

15. (Original) A hydrogen storage system comprising a carbon-based composition according to 
claim 1 . 

16. (Currently amended) In a hydrogen storage system, wherein a carbon material is used to 
store hydrogen, the improvement which comprises employing a carbon-based composition 
comprising a pillared carbon material doped with a metal , wherein the pillared carbon material 
comprises a plurality of carbon material parts separated from each other by a pillar material . 

17. (Original) A method of making a carbon-based hydrogen storage composition, comprising 

providing a solvated alkali metal containing organic ligands; 

combining a carbon material with the solvated alkali metal containing organic ligands to 
form a carbon material co- intercalated with alkali metal cations containing organic ligands; 
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carrying out a reaction between the organic ligands and the carbon material to form a 
pillared carbon material; and 

doping the pillared carbon material with a metal. 

18. (Original) The method of claim 17, wherein the alkali metal of the solvated alkali metal 
cation is selected from Li, Na, K, and combinations thereof. 

19. (Original) The method of claim 17, wherein the doped metal is selected from alkali metals, 
alkaline-earth metals, and combinations thereof. 

20. (Original) The method of claim 19, wherein the doped metal is selected from Li, Na, K, Be, 
Mg, Ca and combinations thereof, 

21. (Original) The method of claim 17, wherein the carbon material is selected from graphite, 
graphene, carbon nanostructures, and combinations thereof. 

22. (Original) The method of claim 21 , wherein the carbon material is selected from graphite, 
graphene, carbon nanofibers, carbon nanocells, carbon nanobarrels, multi-wall carbon nanotubes, 
single-wall carbon nanotubes and combinations thereof. 

23. (Original) The method of claim 17, wherein said organic ligand solvated alkali metal cation 
comprises an organic solvent selected from heterocyclic solvents. 

24. (Original) The method according to claim 23, wherein said organic solvent is a cyclic ether 
compound. 

25. (Original) The method according to claim 24, wherein said organic solvent is 2,5- 
dihydrofuran. 

26. (Original) The method according to claim 17, wherein said doping includes intercalation of 
the metal and ball milling of the pillared carbon material. 
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27. (Original) The method of claim 17, wherein the carbon material further comprises an 
impurity or an additive. 

28. (Original) The method of claim 27, wherein the impurity or additive is selected from B 5 N 
and combinations thereof. 

29. (Original) The method of claim 17, wherein the atomic proportion of the metal to the carbon 
atoms in the pillared carbon material is in the range of about 1 :3 to about 1 :24. 

30. (Original) The method of claim 29, wherein the atomic proportion of the metal to the carbon 
atoms in the pillared carbon material is in the range of about 1 :3 to about 1:8. 

3 1 . (Original) The method of claim 30, wherein the atomic proportion of the metal to the carbon 
atoms in the pillared carbon material is in the range of about 1 :3 to about 1 :6. 

32. (Original) The method of claim 17, wherein the pillared carbon material has an interlayer or 
intertube distance in the range of about 6 A to about 12 A. 

33. (Original) The method of claim 31, wherein the pillared carbon material has an interlayer or 
intertube distance in the range of about 6 A to about 12 A. 

34. (Original) The method of claim 33, wherein the carbon-based composition has a molecular 
hydrogen storage capacity of at least about 3 wt.% at 25°C and a pressure of about 10 bar. 

35. (Original) The method of claim 34, wherein the carbon-based composition has a molecular 
hydrogen storage capacity of at least about 6.5 wt.% at 25°C and a pressure of about 10 bar. 

36. (Currently amended) In a method of making a hydrogen storage device, wherein a carbon 
material is used to store hydrogen, the improvement which comprises employing a carbon-based 
composition comprising a pillared carbon material doped with a meta l wherein the pillared 
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carbon material comprises a plurality of carbon material parts separated from each other by a 
pillar material . 

37. (NEW) The composition of claim 1, wherein the carbon material parts are graphene sheets. 

38. (NEW) The composition of claim 1, wherein the carbon material parts are nanotubes. 

39. (NEW) The composition of claim 1, wherein the carbon material parts are selected from 
carbon nanofibers, carbon nanocells, carbon nanobarrels, multi-wall carbon nanotubes, single- 
wall carbon nanotubes and combinations thereof. 

40. (NEW) The composition of claim 1, wherein the pillared carbon material is sufficiently 
stable such that the pillared structure of the material is not significantly disrupted by mechanical 
milling of the material. 

41. (NEW) The composition of claim 4, wherein the pillared carbon material has an interlayer or 
intertube distance greater than about 3.4 A, 

42. (NEW) The composition of claim 41, wherein the interlayer or intertube distance remains 
greater than about 3.4 A after the composition is mechanically milled. 

43. (NEW) A carbon-based hydrogen storage composition comprising a pillared carbon material 
doped with a metal, wherein the atomic proportion of the metal to the carbon atoms in the 
pillared carbon material is in the range of about 1 :3 to about 1:8. 
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